Introduction
Racial minorities are priority populations to reduce HIV/ AIDS disparities in the United States. As such, there are a number of promising legislative and programmatic initiatives to address HIV prevention among these groups. Prevention approaches encompass a range of proven effective strategies including increasing early HIV testing, improving access to treatment, treatment linkage and retention programs, reducing HIV-associated risk behaviors, and implementing harm reduction strategies. Despite these efforts, HIV-related stigma undermines the optimal execution of these programs and adoption of healthier behaviors [1, 2] . HIV-related stigma is associated with decreased likelihood of HIV testing (particularly in environments where healthcare access is scarce) [1, 2] , reducing HIV treatment engagement and maintenance [1] , reducing the quality of care for persons living with HIV/ AIDS (PLWHA) [3] , and reducing the efficacy of HIV preventive interventions behaviors (such as condom use) [3] .
Young people (age 13-24 years old) account for approximately 26 % of new HIV diagnoses and AfricanAmericans constitute approximately 44 % of new HIV cases annually [4] . Despite concerning disparities, few epidemiological studies have examined HIV-related stigma among African-American youth. Thus, understanding the perspectives of a priority population of African-American youth may have implications for not only the quality of life for PLWHA, but also for HIV testing and prevention goals among this vulnerable population.
Stigma has the potential to devalue or discredit individuals and people who experience HIV-related stigma report greater discrimination and lower quality of life [2, 5] . African-Americans living with HIV report greater perceived stigma and more social rejection than Caucasians [6] . As HIV/AIDS is a prominent health concern among African-Americans, understanding HIV-related stigma can inform the development of interventions that: (1) have potential for greater impact than individuallytargeted programming; [7] (2) result in longer-term health benefits; [7] and (3) augment the effectiveness of behavioral interventions by enhancing participants' likelihood to execute HIV-preventive and treatment behaviors [7] .
Regional residence may serve as an additional factor affecting HIV/AIDS risk. HIV/AIDS is most prevalent in the South [8] . African-Americans account for the greatest percentage of AIDS cases within both locales but Southern African-Americans comprise the greatest percentage of AIDS cases by region [8] . Despite this disparity, there is little quantitative research examining regional differences in HIV-related stigma among African-Americans. Understanding regional differences in stigma may inform intervention approaches and program targeting among priority groups.
This study addressed existing gaps in research literature by examining HIV-related stigma among African-American adolescents. It utilized data from a multisite study of African-American youth (conducted in four mid-sized cities in the US) [9] to determine differences in HIV-preventive behaviors, attitudes, self-efficacy and intentions from the exposure to mass media in the Southeastern and Northeastern US.
Methods

Study Design
This study utilized baseline data from Project iMPACCS, an adolescent HIV risk reduction intervention conducted in Macon, GA, Providence, RI, Syracuse, NY, and Columbia, SC [9] . Details from this multi-site study can be found elsewhere [9] . Briefly, this study used a repeated measures randomized control research design to compare the effects of media on HIV risk behavior among African-American adolescents. Data were collected on demographics, HIV knowledge, HIV/STI related attitudes and beliefs, HIV stigma, risk behaviors, STI acquisition, and HIV testing. Cities were selected based on demographic and population variables to yield equivalent, matched pairs ( [9] for details). Cities were matched on characteristics of risk behaviors for urban African-American adolescents and for rates of sexually transmitted infections. Data were collected from 1,606 African-American participants between the ages of 14-17 from 2006-2007. After acquiring parental consent and youth assent, participants completed an audio computer assisted self-interview (ACASI) on a laptop computer.
Measures
Demographics
Participants were asked to provide their age, sex, selfdescribed racial identity, and eligibility for free or reduced price school lunch (a proxy for socioeconomic status).
HIV Knowledge
HIV knowledge was assessed using the 18-item HIV-KQ-18 knowledge scale [10] . This scale assesses knowledge of HIV transmission and prevention. Response options for each item are ''Mostly True'', ''Mostly False'', and ''Don't Know.'' All ''Don't Know'' responses were coded as wrong answers. Scores were based on the number of correct answers. This widely-used scale has previously demonstrated an acceptable level of internal consistency (0.73).
HIV Stigma
HIV stigma was assessed using a seven-item version of the AIDS-Related Stigma Scale [11] . This measure assesses stigma associated with various stigma beliefs (i.e. people who have HIV are dirty; people who have HIV are cursed; people who have HIV should be ashamed; it is not safe for children to be around somebody who is infected with HIV; a person with HIV must have done something wrong and deserves to be punished; people who have HIV should be isolated; you do not want to be friends with someone who has HIV). This scale has 6 response options ranging from 1 (strongly disagree) to 6 (strongly agree). This HIV stigma scale had a Cronbach's alpha of 0.84.
Statistical Analysis
Baseline data were used for this study. Mean scores for stigma and HIV knowledge were examined by sex and geographic region (Northeast vs. Southeast). Analysis of Covariance (ANCOVA) was conducted to compare mean scores for stigma and HIV knowledge by region and sex. ANCOVA controlled for eligibility for free or reduced price school lunch. Linear regression (not tabled) was performed to identify relationships between HIV stigma and HIV knowledge (controlling for age, sex, region, and eligibility for free or reduced price school lunch). Subsequent linear regressions were performed to identify relationships between HIV stigma and HIV knowledge by region (controlling for age, sex, and eligibility for free or reduced price lunch). All analyses were conducted using Statistical Analysis Software version 9.2.
Results
The sample included females (60 %) and males (40 %) who self-identified as African-American (98 %). The sample included 14 year olds (36 %), 15 year olds (29 %), 16 year olds (21 %), and 17 year olds (14 %). Approximately half of sample was from the Northeast and half from the Southeastern US. Mean scores for HIV stigma and HIV Knowledge were 16.44 and 9.10, respectively. Mean stigma scores for males (17.82) were higher than scores for females (15.51) (F = 30.94, p \ 0.0001) and scores for the Southeast (17.30) were higher than the Northeast (15.61) (F = 22.23, p \ 0.0001) ( Table 1) . Mean HIV knowledge scores were higher for females (9.36) than males (8.71) (F = 13.94, p \ 0.01). Mean knowledge scores were 9.23 and 8.96 for participants in the Northeast and Southeast, respectively (F = 3.23, ns) ( Table 1) 
Discussion
This study addressed several gaps in HIV-related stigma research. It utilized a 4-city sample to assess regional differences in HIV stigma among a population of AfricanAmerican adolescents. HIV stigma scores were higher in the Southeast and there was a negative relationship between HIV stigma and HIV-related knowledge in both regions. The results of this study highlight the importance of focusing on region and gender among African-American youth for addressing HIV-related stigma. Addressing stigma among these groups has potential for establishing healthier attitudes and behaviors early, greater likelihood for HIV prevention maintenance through the life-course, more effective HIV prevention efforts, longer term PLWHA acceptance, and less discrimination against PLWHA [1, 2] .
Southeastern adolescents in this study had significantly greater stigmatizing attitudes compared to Northeastern participants. These findings are concerning because the Southern US has the greatest HIV/AIDS prevalence in the country and African-Americans are disproportionately affected in Southern states. This stigma differential may be partially attributed to less access to care and less emphasis on proven-effective HIV prevention education strategies within school systems in the South. Targeted interventions to address HIV-related stigma, healthcare access policy, and other sociocultural factors in the Southeast may help ameliorate these challenges in this high-risk region.
Addressing HIV-related stigma necessitates the recognition of its intersection with homophobia, racism, and negative attitudes towards drug use and sex work [2] . Prior research found that Southern residents report more negative attitudes towards sexual minorities (e.g. lesbian, gay, bisexual, transgender, queer) than individuals living in other regions of the US [12] , and that there is less stigma associated with substance abuse treatment for PLWHA in the Northeast compared to the Southeast [13] . Social norms and attitudes may perpetuate HIV/AIDS stigma in which, in turn, may undermine the effectiveness of HIV prevention and treatment efforts. To adequately address HIVrelated stigma in general and the Southeast in particular, multifaceted approaches which consider the intersectionality of social and cultural influences must be employed [1] .
African-American PLWHA experience greater levels of stigma than PLWHA of other races/ethnicities [14] . African-American sexual minorities also experience heightened levels of stigma associated with sexual orientation compared to other groups and homosexuality is in conflict with prevalent community norms [14] [15] [16] . This compounding of stigma experiences increases the likelihood of engaging in HIV risk behavior and inhibiting treatment engagement. Moreover, this group is often subject to racial discrimination which is associated with risky sex among adolescents [17] . Experiencing these types of stigmas and discrimination may help exacerbate HIV-disparities in African-American communities [18] .
HIV knowledge scores were statistically similar by locale despite higher stigma scores in the Southeast. Analyses examining HIV-related stigma employing interactions of knowledge and geographic region did not indicate a significant difference in HIV stigma. Overall, the analyses indicate a negative association between HIV knowledge and HIV-related stigma, thus, adolescents with lower HIV knowledge scores were more likely to have higher stigma scores. Geographically, however, the underlying factors that facilitate stigma likely extend beyond knowledge deficits. Instead, structural and sociocultural factors may perpetuate stigma in these regions. More research should be conducted to understand the complex interplay of HIV-related knowledge, geographic region, sociocultural factors, and HIV stigma.
Males demonstrated significantly lower HIV-related knowledge and significantly greater HIV-related stigma. Other studies demonstrate that African-American male youth generally have lower HIV knowledge than AfricanAmerican female youth [19, 20] . As lower HIV knowledge often predicts greater stigma, it is unsurprising that males also exhibit greater HIV-related stigma as well. Such results demonstrate the necessity of improving HIV-related knowledge as well as reducing stigma with targeted interventions towards males.
HIV-related stigma among youth warrant comprehensive anti-stigma interventions in this population. A review of interventions with child, adolescent, and young adult populations indicates that multipronged approaches are necessary to effectively reduce HIV-related stigma [2] . As HIV knowledge is inversely related to HIV-related stigma, these efforts should emphasize knowledge building, communicating essential facts about HIV transmission, prevention, and treatment, and reducing misconceptions that may fuel stigma. Additionally, skill building activities combined with opportunities for youth to engage with relatable PLWHA have demonstrated effectiveness in reducing HIV-related stigma [2] . Providing science-based sexual health and HIV education in schools and communities, augmented with efforts to increase exposure to PLWHA, provides an attractive opportunity to increase HIV-related knowledge and reduce stigma among this population.
This study had limitations. First, the results focus on a distinct racial/ethnic group of adolescents residing in four mid-size cities in two regions of the US. These findings may not generalize to other locales and populations. Future studies should include a wider age range, more racially/ ethnically diverse samples, rural and urban locales, and more regions of the US in order to identify populations that require targeted anti-stigma programming. Second, responses to HIV stigma inquiries may have been influenced by social desirability. To address this, we used ACASI (i.e., self-administered surveys) and identification numbers to increase confidentiality and enhance candid reporting. Finally, because HIV-related stigma can be difficult to measure, we used a previously validated measure to promote an accurate assessment of HIV stigma among African-American adolescents.
Conclusion
This study used data from a multisite study of AfricanAmerican adolescents to identify differences in HIV-related stigma by region. Greater HIV-related stigma was observed in the Southeast thus highlighting the need for stigma-challenging interventions by geographic region. Stigma reduction holds promise for long-term quality of life improvements for PLWHA as well as for enhancing long-term prevention benefits. We also call for research from a wider array of geographic regions and ethnicities.
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